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(54) OPTICAL TRANSMITTER 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
transmitter with a simple configuration where a degree 
of suppressing an undesired optical signal can be 
increased. 

SOLUTION: [n the optical transmitter where an optical 
multiplexer/ demultiplexer demultiplexes a wavelength 
multiplex optical signal 1 5 consisting of two optical 
signals generated from the same light source 1 and 
having different optical frequencies into optical signals 
16, 18, one of the demultiplexed signal 16 is optically 
modulated by using a transmission signal 7, the 
modulated optical signal 17 and the other optical signal 
18 are multiplexed, the multiplexed wavelength multiplex 
optical signal 1 9 is transmitted, a receiver side applies 
heterodyne detection to the signal 1 9 to receive the 
modulated transmission signal whose center frequency is 
a difference of the frequencies of the two optical signals, 
the one optical signal 1 7 that is modulated and the other 
optical signal 18 are respectively reflected to be 

returned to the optical multiplexer/ demultiplexer 5 that has demultiplexed the original 
wavelength multiplex optical signal 15, the optical multiplexer/demultiplexer 5 multiplexes the 
two returned optical signal 17, 18 and an optical circulator 4 demultiplexes the multiplexed 
wavelength optical signal 19 from the original wavelength multiplex optical signal 15. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wavelength multiplexing lightwave signal which has the lightwave signal which is 
two from which it is generated from the same light source, and optical frequency differs is 
separated spectrally into each lightwave signal with an optical multiplexer/demultiplexer. By 
[ while it was separated spectrally ] carrying out light modulation of the lightwave signal by the 
sending signal, multiplexing this lightwave signal by which light modulation was carried out, and 
another lightwave signal, transmitting this wavelength multiplexing lightwave signal it was 
multiplexed [ lightwave signal ], and carrying out heterodyne detection by the receiving side In 
the optical transmission device which enabled it to receive the modulating signal of the above- 
mentioned sending signal which makes center frequency the optical frequency difference of two 
lightwave signals It returns to the optical multiplexer/demultiplexer with which the lightwave 
signal and another lightwave signal were reflected, respectively, and while light modulation was 
carried out [ above-mentioned ] separated the original wavelength multiplexing lightwave signal 
spectrally. The optical transmission device characterized by multiplexing two lightwave signals 
which have returned with this optical multiplexer/demultiplexer, and separating this wavelength 
multiplexing lightwave signal it was multiplexed [ lightwave signal ] with the original wavelength 
multiplexing lightwave signal by the optical circulator. 

[Claim 2] The optical transmission device according to claim 1 characterized by carrying out 
optical amplification of each lightwave signal with the excited rare earth addition optical fiber 
between the above-mentioned optical circulator and the above-mentioned optical 
multiplexer/demultiplexer. 

[Claim 3] The optical transmission device according to claim 1 characterized by forming the 
reflective film in the outgoing end of the optical modulator which carries out light modulation of 
the lightwave signal of the method of top Norikazu. 

[Claim 4] The optical transmission device according to claim 1 characterized by making it the 
polarization condition of the lightwave signal which carried out [ above-mentioned ] reflection 
intersect perpendicularly to the polarization condition of the lightwave signal which carried out 
incidence. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical transmission device which carries 
out optical transmission of the RF signals, such as a millimeter wave, and relates to the optical 
transmission device which can enlarge whenever [ unnecessary lightwave signal oppression ] 
with a simple configuration especially. 
[0002] 

[Description of the Prior Art] Conventionally, although the waveguide was used as a transmission 
line, transmission loss is large, and since long-distance transmission is impossible, use of the 
small optical fiber of transmission loss is considered by millimeter wave band communication 
system. However, direct intensity modulation of the lightwave signal is carried out with a dozens 
of GHz millimeter wave band signal, if optical fiber transmission is carried out, the optical 
spectrum breadth of the modulation lightwave signal by intensity modulation will be large, and will 
be greatly influenced of the waveform distortion by optical fiber wavelength dispersion, and a 
transmission distance will be restricted. Then, the optical transmission device as shown in 
drawing 3 is considered. 

[0003] In the optical transmission device of drawing 3 f the single oscillation lightwave signal 
outputted from the light source 1 is inputted into an optical intensity modulator 3, and intensity 
modulation is carried out with the millimeter wave signal 2 of frequency F / 2. The optical 
spectrum of the lightwave signal by which intensity modulation was carried out turns into optical 
spectrum which has two sidebands in the optical frequency left **F/2 focusing on oscillation 
optical frequency. The wavelength multiplexing lightwave signal 15 which consists of two 
lightwave signals with which this optical frequency spacing (optical frequency difference) is set 
to F is inputted into an optical multiplexer/demultiplexer 13, and is divided into a lightwave signal 
with the optical spectrum of each sideband. A lightwave signal 16 is inputted into an optical 
modulator 6, and light modulation of while it dissociated is carried out by the sending signal 7. 
This lightwave signal 17 by which light modulation was carried out is inputted into an optical 
multiplexer/demultiplexer 14. Another lightwave signal 18 is inputted into an optical 
multiplexer/demultiplexer 14 as it is. by the optical multiplexer/demultiplexer 14, while acquires 
the lightwave signal 17 by which light modulation was carried out, and it is multiplexed in a 
lightwave signal 18. This wavelength multiplexing lightwave signal 19 is transmitted to a receiving 
station. 

[0004] In a receiving station, the millimeter wave modulating signal which appears as a beat 
signal in the frequency F which hits the frequency difference of two lightwave signals is 
receivable by inputting this wavelength multiplexing lightwave signal 19 into an optical receiver, 
and carrying out heterodyne detection. 

[0005] The spectrum of the electrical signal after the optical spectrum of the wavelength 
multiplexing lightwave signal 19 outputted from an optical multiplexer/demultiplexer 14 was 
shown in drawin g 4 and heterodyne detection was carried out to it at drawing 5 is shown. 
[0006] In the wavelength multiplexing lightwave signal 15 generated by carrying out intensity 
modulation by frequency F / 2, the optical frequency difference of the sideband which appears in 
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the both sides of optical spectrum is set to F. Two sidebands which serve as this delta 
frequency F with an optical multiplexer/demultiplexer 13 are once separated separately, light 
modulation only of the lightwave signal 16 of one sideband is carried out by the sending signal, 
and the wavelength multiplexing lightwave signal 19 in which this lightwave signal 17 by which 
light modulation was carried out has only two sidebands shown in drawing 4 by being again 
multiplexed with the lightwave signal 18 of the sideband with which another side is not modulated 
is outputted. The Maine subcarrier which appears in the core of the modulated optical spectrum 
is removed. If heterodyne detection of this wavelength multiplexing lightwave signal 1 9 is carried 
out with one optical receiver, as shown in drawing 5 , a beat signal will be received focusing on a 
frequency F. Since the sideband lightwave signal 18 was not modulated, in this beat signal, only 
the modulation component of the sideband lightwave signal 17 appears. That is, it becomes the 
millimeter wave band modulating signal 20 of the center frequency F modulated by the sending 
signal 7. According to this transmission system, the lightwave signal 18 non-become irregular is 
not influenced of fiber distribution in response to the effect of distribution of only the modulated 
lightwave signal 17. Since the frequency of a sending signal 7 is a sufficiently low frequency 
compared with the center frequency F of the millimeter wave band modulating signal 20, this 
transmission system carries out direct intensity modulation of the lightwave signal with a 
millimeter wave band, and the effect of distribution becomes small compared with the method 
which carries out optical fiber transmission. 

[0007] When heterodyne detection is carried out, it is known that the phase noise property of 
two lightwave signals will become a problem, but in this system, since the lightwave signal of two 
sidebands which have the same phase noise generated from the one light source is used, a 
phase noise is offset. Therefore, the signal received is not influenced of a phase noise. 
[0008] Here, although how to generate a millimeter wave from the difference frequency of two 
sideband spectrum was explained, there is also an approach using the output light of the mode 
locked laser which generates short pulsed light. It is the optical spectrum which has two or more 
sidebands at ********** spacing, and like the above, after it modulates only one side, an optical 
multiplexer/demultiplexer can separate two optical spectrum of optical frequency spacing which 
is equivalent to a desired millimeter wave frequency out of this, multiplex [ of the output light of 
a mode locked laser ] is carried out, optical transmission of it can be carried out and it can 
receive a millimeter wave modulating signal by carrying out heterodyne detection. 
[0009] Although the optical multiplexer/demultiplexer 13 used for such an optical transmission 
device must separate spectrally optically two lightwave signals of the optical frequency 
difference equivalent to a millimeter wave frequency, when the millimeter wave frequency of 
60Hz is converted into the wavelength difference of light in the case of 1550nm of signal light 
wave length, it is equivalent to about 0.5nm, and this wavelength difference is a value very 
narrow as a wavelength difference which carries out optical spectral separation, for example. 
Therefore, it is difficult to oppress enough unnecessary lightwave signals other than the 
lightwave signal of the request to separate spectrally, therefore, the optical 

multiplexer/demultiplexer which has the same transmitted wave length property — two steps — 

or three steps need to connect and it is necessary to enlarge whenever [ oppression ] 

[0010] Moreover, if the external modulator for modulating a lightwave signal has a large insertion 

loss and an optical multiplexer/demultiplexer is connected to multistage, since the whole 

insertion loss will also become large, the insertion compensation using an optical amplifier is 

needed. 

[0011] 

[Problem(s) to be Solved by the Invention] As mentioned above, in case two sideband lightwave 
signals are separated spectrally with an optical multiplexer/demultiplexer, in order to enlarge 
whenever [ oppression / of an unnecessary lightwave signal ], it is necessary to make multistage 
connection of the optical multiplexer/demultiplexer. In order to separate the lightwave signal of 
narrow wavelength spacing spectrally, the transmitted wave length property of an optical 
multiplexer/demultiplexer will serve as big loss, if transparency core wavelength shifts even when 
it is steep and small. However, it is very difficult to make correctly in agreement the transmitted 
wave length of all the optical multiplexer/demultiplexers that make multistage connection, and to 
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make it stabilize over a long period of time T and it has the problem to which cost also becomes 
large. 

[0012] Then, the purpose of this invention solves the above-mentioned technical problem, and is 
to offer the optical transmission device which can enlarge whenever [ unnecessary lightwave 
signal oppression ] with a simple configuration. 
[0013] 

[Means for Solving the Problem] The wavelength multiplexing lightwave signal which has the 
lightwave signal which is two from which this invention is generated from the same light source, 
and optical frequency differs in order to attain the above-mentioned purpose is separated 
spectrally into each lightwave signal with an optical multiplexer/demultiplexer. By [ while it was 
separated spectrally ] carrying out light modulation of the lightwave signal by the sending signal, 
multiplexing this lightwave signal by which light modulation was carried out, and another 
lightwave signal, transmitting this wavelength multiplexing lightwave signal it was multiplexed 
[ lightwave signal ], and carrying out heterodyne detection by the receiving side In the optical 
transmission device which enabled it to receive the modulating signal of the above-mentioned 
sending signal which makes center frequency the optical frequency difference of two lightwave 
signals It returns to the optical multiplexer/demultiplexer with which the lightwave signal and 
another lightwave signal were reflected, respectively, and while light modulation was carried out 
[ above-mentioned ] separated the original wavelength multiplexing lightwave signal spectrally. 
Two lightwave signals which have returned with this optical multiplexer/demultiplexer are 
multiplexed, and this wavelength multiplexing lightwave signal it was multiplexed [ lightwave 
signal ] is separated with the original wavelength multiplexing lightwave signal by the optical 
circulator. 

[0014] Between the above-mentioned optical circulator and the above-mentioned optical 
multiplexer/demultiplexer, optical amplification of each lightwave signal may be carried out with 
the excited rare earth addition optical fiber. 

[0015] The reflective film may be formed in the outgoing end of the optical modulator which 

carries out light modulation of the lightwave signal of the method of top Norikazu. 

[0016] You may make it the polarization condition of the lightwave signal which carried out 

[ above-mentioned ] reflection intersect perpendicularly to the polarization condition of the 

lightwave signal which carried out incidence. 

[0017] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained in full 
detail based on an accompanying drawing. 

[0018] As shown in drawing 1 , the optical transmission device of this invention By carrying out 
intensity modulation of the light source 1 which outputs a single oscillation lightwave signal, and 
its single oscillation lightwave signal with the millimeter wave signal 2 of frequency F / 2 It has 
the terminals A, B, and C of 3 or 3 optical intensity modulators which generate the wavelength 
multiplexing lightwave signal 1 5 which has two lightwave signals of the optical frequency 
difference F. It connects with the terminal B of the optical circulator 4 which has the forward 
direction transfer characteristics to the terminal C connected to the transmission place from 
Terminal B and Terminal B from the terminal A connected to the optical intensity modulator 3, 
and an optical circulator 4. It connects with the 1st outgoing end of the optical 
multiplexer/demultiplexer 5 which divides the wavelength multiplexing lightwave signal 15 into a 
lightwave signal with the optical spectrum of each sideband, and an optical 

multiplexer/demultiplexer 5. It consists of a light reflex machine 9 which while was separated, is 
connected to the 2nd outgoing end of the optical modulator 6 which carries out light modulation 
of the lightwave signal 16 by the sending signal 7, the light reflex machine 8 which reflects the 
output of an optical modulator 6 and is returned to an optical multiplexer/demultiplexer 5, and an 
optical multiplexer/demultiplexer 5, reflects another [ which was separated ] lightwave signal 18, 
and is returned to an optical multiplexer/demultiplexer 5. 

[0019] The single oscillation lightwave signal outputted from the light source 1 by this 
configuration is inputted into an optical intensity modulator 3, and intensity modulation is carried 
out with the millimeter wave signal 2 of frequency F / 2. The optical spectrum of the lightwave 
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signal 15 by which intensity modulation was carried out turns into optical spectrum which has 
two sidebands in the optical frequency left **F/2 focusing on the luminescence frequency. That 
is, the optical frequency difference of two sidebands is set to F. The wavelength multiplexing 
lightwave signal 15 which consists of these two lightwave signals is inputted into an optical 
multiplexer/demultiplexer 5 through Terminal B from the terminal A of an optical circulator 4. A 
lightwave signal 16 and a lightwave signal 18 are separated by the optical 
multiplexer/demultiplexer 5. A lightwave signal 16 is inputted into an optical modulator 6, and 
light modulation of while it dissociated is carried out by the sending signal 7. It is reflected with 
the light reflex vessel 8, and this lightwave signal 17 by which light modulation was carried out is 
again returned to the 1st outgoing end of an optical multiplexer/demultiplexer 5 through an 
optical modulator 6. It is reflected with the light reflex vessel 9, and another lightwave signal 18 
is returned to the 1st outgoing end of an optical multiplexer/demultiplexer 5. It is multiplexed in a 
lightwave signal 17 and a lightwave signal 18 by the optical multiplexer/demultiplexer 5, and this 
wavelength multiplexing lightwave signal 19 is inputted into the terminal B of an optical circulator 
4. The wavelength multiplexing lightwave signal 19 outputted from the terminal C of an optical 
circulator 4 is transmitted to a receiving station. 

[0020] In a receiving station, the millimeter wave modulating signal which appears as a beat 
signal in the frequency F which hits the frequency difference of two lightwave signals is 
receivable by inputting this wavelength multiplexing lightwave signal 19 into an optical receiver, 
and carrying out heterodyne detection. 

[0021] Here, since it is reflected by the light reflex machine 8 and the modulation lightwave 
signal 17 outputted from the optical modulator 6 is again inputted into an optical modulator 6, a 
duplex will become irregular. Generally, if it becomes irregular to a duplex, the waveform 
distortion of a modulating signal may occur, but spacing of the light reflex machine 8 and an 
optical modulator 6 is short enough, and it is satisfactory if a time delay until the lightwave signal 
17 outputted from an optical modulator 6 is reflected and it is inputted again is small enough 
compared with the wavelength of a sending signal 7. 

[0022] In the above actuation, an optical multiplexer/demultiplexer 5 will act as a splitter and a 
multiplexing machine, and two lightwave signals transmitted to a receiving station will penetrate 
two convenience, respectively. Therefore, whenever [ oppression / of an unnecessary lightwave 
signal ] can be doubled by use of one optical multiplexer/demultiplexer 5. Moreover, while the 
number of an optical multiplexer/demultiplexer decreases compared with the case where two 
optical multiplexer/demultiplexers are used like the conventional technique, the control circuit 
for making in agreement the transparency core wavelength of two optical 

multiplexer/demultiplexers becomes unnecessary, and low-cost-izing of an optical transmission 

device and improvement in dependability can be aimed at. 

[0023] Next, other operation gestalten of this invention are explained. 

[0024] As shown in drawing 2 , the optical amplifier is constituted, when the rare earth addition 
optical fiber 10 is inserted between the terminal B of the optical circulator 4 of the optical 
transmission device of drawing 1 , and the input edge of an optical multiplexer/demultiplexer 5 
and this optical transmission device pours the excitation light from the excitation light source 12 
into this rare earth addition optical fiber 10 through the excitation optical multiplexing machine 
11. 

[0025] With this configuration, since the optical circulator 4 used for the 

multiplexing/demultiplexing of the I/O lightwave signals 15 and 19 is substituted for the optical 
isolator of the I/O which is needed in the usual optical amplifier for oscillation prevention, it 
means an optical isolator s becoming unnecessary and inserting an optical amplifier in low cost 
by addition of few components. Moreover, since a magnification operation can be given to the 
lightwave signal 15 inputted into an optical multiplexer/demultiplexer 5, and the lightwave signal 
19 of the return outputted from the optical multiplexer/demultiplexer 5, respectively, a property 
equivalent to the case where two optical amplifiers are inserted is acquired. 
[0026] Moreover, in the optical transmission device of drawing 1 and drawing 2 , the light reflex 
machine 8 can form and constitute the reflective film in the outgoing end of an optical modulator 
6. While being able to constitute easily by doing in this way, the time delay by reflection can be 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/02/06 



JP, 2000-27821 7, A IDET AILED DESCRIPTION] 



5/5 s<— v 



suppressed to the minimum. 

[0027] Moreover, in the optical transmission device of drawing 1 and drawing 2 , the light reflex 
machines 8 and 9 are good to make it the polarization condition of the reflected lightwave signal 
intersect perpendicularly to the polarization condition of the lightwave signal which carried out 
incidence. Specifically, the lightwave signal of the polarization condition which intersects 
perpendicularly to the polarization condition of the lightwave signal which carried out incidence 
can be reflected by constituting the light reflex machines 8 and 9 from a faraday rotator mirror. 
Since a polarization condition intersects perpendicularly mutually in the time of spreading toward 
the time of spreading toward the light reflex machines 8 and 9, and an optical circulator 4, the 
lightwave signal which passes the optical components between the terminal B of an optical 
circulator 4 and the light reflex machines 8 and 9 by this can suppress instability, such as output 
fluctuation of the lightwave signal by polarization dependency loss of these light components etc. 

[0028] 

[Effect of the Invention] This invention demonstrates the outstanding effectiveness like a 
degree. 

[0029] (1) Since one optical multiplexer/demultiplexer is used as a splitter and a multiplexing 
machine, whenever [ oppression / of an unnecessary lightwave signal ] can be enlarged, without 
increasing the number of an optical multiplexer/demultiplexer. 

[0030] (2) The control circuit for making the transparency core wavelength of an optical 

multiplexer/demultiplexer in agreement becomes unnecessary, and low-costHzing of an optical 

transmission device and improvement in dependability can be aimed at. 

[0031] (3) Addition of few components can constitute an optical amplifier in low cost 

[0032] (4) By constituting a light reflex machine from a faraday rotator mirror, output fluctuation 

of the lightwave signal by polarization dependency loss can be suppressed. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the optical transmission device in which 1 operation 
gestalt of this invention is shown. 

[Drawing 2] It is the block block diagram of the optical transmission device in which other 
operation gestalten of this invention are shown. 

[Drawing 3] It is the block block diagram of the conventional optical transmission device. 
[Drawing 4] It is the optical frequency-gain property Fig. showing the optical spectrum of an 
optical transmission device output. 

[Drawing 5] It is the electric frequency-gain property Fig. showing the spectrum of the electrical 
signal after the heterodyne detection in a receiving station. 
[Description of Notations] 

I Light Source 

3 Optical Intensity Modulator 

4 Optical Circulator 

5 Optical Multiplexer/demultiplexer 

6 Optical Modulator 

8 Light Reflex Machine 

9 Light Reflex Machine 

10 Rare Earth Addition Optical Fiber 

I I Excitation Optical Multiplexing Machine 
12 Excitation Light Source 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 31 
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[ Drawing 4] 
i 
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[Drawing 5] 
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0 , 2 o©^#<Dja«3B^*fcSJH^ F K bT- h 

So 

[0 0 0 5] 04K, *6^«14*6ffl*Sti4« 

9<£>7t^-<^ b^A^U S5iC. 

-r. 

[0 0 0 6] S^F/2r&fi^T£Ci{Cj;D£ 

^£$n/c^s^s3fem#i sector, 

ttBl 3CC<fcOCCDjgaaKMFi&52oCDfl8?fi««— 

mm * (tftmz — ^cDgij^oTfeft^ i 6 <Dfr&m 

^> 0 c co^S^MTtft-^ 19*1 oco^ms-e^x n 

asn/c^c^?sa»F<os ua^^ft-^2 oi^^ 0 

fl#2 0OWfli«Fk:lt^t+^^|ia»'C»5 

[0007] ^Ddr-r>tftieofc*B^ 200^ 

*T ^> 2 o<0««»<Dj6«-*«:.fl6» U r C» * te«t> . ffiffi . 
[000 8] CCt«, 2-O<0mW^m^^ h^ACDM 



C3) 

3 

®m%02~o<D±^i> h 5A*3fe£#jggtc«fc»)£-Jit 
r^i^u •^o^>t£«-fSc£tc<fc'3. sy& 

[0009] c©«t 5 ja:j6eas»«K:flefflr43t^iR 
s i 3 «. s y i^a^K:te3r.5%JHtt&&® 2 00 
^^tt tc#z& l u tttxtitt e, & U3»s . m \t 6 

y zfcJSzfc&tt. M-^36jSS 1 5 5 0 n m 
©*!■£. yt<D&£&lC®m--f Z, tmo . 5nm4CtB^ 10 

[0010] *flr^*SEB"i"'5tot>©*M^ia 

[0011] 20 

©week*** < rsfc»^#«B 4 # 

*:£T©:5£^#&g©^&g*IElStc-&£l±. 

[0 0 1 2 ] *CT\ #1693© SKKS. _hlBBffi£8?fc 30 

£££g£ ffi^T -5 C £ K * £ . 
[0013] 

[pss?r)s^T5fc»o*s] ±Eaw*aaw zfc#> 
-eft©7ftt -^tc#& o . Msn fc— :£©3fci^t «2Ht 

%G2IU ^WJr^-y-n^ C itCjrD. 40 

i £-e-ft-efts:s* s.i*T5G©«s^*#if #s&#« u tc 

- * * U - £ "C jc©«a»»fc«# i £RT S <D"C & 
i. 

[0 0 14] ±IB7fe-9--^»U-*<!:±f23fe^-&S<t 

©rar. ®gSiafc*d^as^3fe7r-f AKitj-en-e 50 
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ft©3fc<f-*f £*fiiiiS S -ttT fe <fc t ». 

[0015] ±is— ^©Ttft-^^^ior^^iias© 

UtfjRtc i&fS. bx «t c >; 

[0016] ±I2^bfc3lM^^«tt«**A«Ofc 

3M-9©«i&RttK:» t/cax-r s «fc 9 tc i/ r «t t>. 

[0 0 17] 

Ei®tcs-?i,»T!8&-r £. 

[ 0 0 1 8 ] 0 1 fc5*StlS «fc 5 tc. *#693<D:$fe£D£« 

£ J3&» F / 2 © 5 y »H-ft 2 tc J: 0 9ttSSBHT 
SCiKj:D> 36@&»^F©2-3©3yi#?:*-rsa[ 
S^S3tft# 1 5 & jEttBSESS 3 . 3 o©ig 

■fA. B. CSrWO. #3£gg3Bg3tc&gSSft/dSre 
A 6 B SUWf B * 6 £2BttClgt£ $ ft tog?- C 

-**u-*4©«reBccgM$tx. i&^myem^ 1 
5 ^ft^ftcfij&w©**^ * h 5 A^^o^d-^-K: 
&m-rz>]t£ft$m5 , x^ttss ©^ 1 m^^g 

tt S ti . M S txfc-73©^e# 1 6 «iHIfa^ 7 (c J: 

#£#&g 5 {CKT^JSWa 8 . 5 ©^ 2 HJ 

St L r *^»»B 5 ICS? ^SS*S Q A» 6 ft 2 . 
[0 0 19] C©^EE(C«i:0. 7fejSl*6tH^$nsm 
— ££m<f # ii, it^g^PSS 3 JC Xt> S n^^F / 

2©s.y»fli#2«:j:»)8ifflaaiistis. is^sssn 

Or ± F 1 /21»ft;fc3fcJgj£SK 2 -3©ffl!|j^?rW-r *3lfc 
fl5B. 7fe1f-+^U-$4©SB 1 A*?.aH L B?ra 

flHv i 6 tyt^ i 8 tAJ^istsns. »fBsn/c-^ 
oyntm^ i6B, 6 tc A2> s n. ^{td^- 7 tc 

S3WS8 "CSS* 3 ft. ^iSS 6 LTSW^K 
g5©m 1 tB*«tCf5Sft-5. 4> ^— 75-©^ffi# 1 8 
«. 3feK5*a9-CJS*f§ft. *^»»S5©JHiai*ii 
tcHSft-5. 3lc-^-«g5tcj:0^11^1 7iMf 1 

AU-^4©ST-BtCA^lSft-5>. Tfetf-^^ 4 
©^^ C * 6 tti^J $ ft fciSS^fi^^ 19B. Sft^ 

•^e^sfts. 

[0020] smstcfec^-ct*. c©^s^-m^c(t# 1 

9*3feSHS^A^JL-. ^7-a^-Y>^-r-5CitCj: 
0 . 2 -?©7tti-s§-©JI#t&Mtc & ?c 5 ^SiS! FtCfcf— Y 

m-^tLxmna y ; <sMmm-^ £§frr -s> c <t a^t * 

■5. 

[0 0 2 1 ] CCt, ^SSg6*»6tB*Sft/c^P36 
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«# 1 7 »*. 8 «c «t r> fmztixmzw&mm omssxm&t Lxm&rzmmmaw&^zmstz 

eKA^sn^fcft, ^K^issttscbttfcs. - -s-sci^rtri. enters , ft-?-** u-*4© 

*SnJIB14*s*S*J. *SWS8i3e^SSg6iCD|B||ii5 3feft^». 5&KMS8. 9«C|0ia»-»raRT44*4* 

&&tcib^X+frfr2 .Wttf*HHttt>. ^£*7fc«^©ffi#^&4-©;F£S1££W*.5C 4 

[0022] JW_b<OStlf^tC *s I, ^ "C. ^^S5 tt. # *it?$S. 
ttE8KCte%B4t/CfBIU S<tM^e^T5 2o<D [0 02 8] 

2 f&CCTi C 4 S. €£3fc$&fi© <fc 5 2 <I [0029] (1)1 fl®%£»ttg££-&S;RCf£ft 

#4>£ < £ S 4 *CC . 2 fl©%^i$S©9iltt'<G!&S & < 3FWI^NDjlMaEa»** < T S C 4 #"C * S. 

*-«S-tt*«:ab©«H)Piatt*s^jj4 fto , ;ft£ii|fgg [0 030] ( 2 ) *^»OH*iti<bW£-j&3 

[0023] «jc. *m*<m<Dmfm&%miTz. ml tfflffisi±405ci#-c*4. 

[0024] H2tC5j*3ft*J:5K:. C©;££&§Sg [003 1] (3) ^^aRftOiBJDKAOfia^Kc 

tt> Hl©:5fc£3l£Sa©^-*~U-*4©!i§^B4 ^ftifig^^TSCi^s-CtS. 

*^^«5©AA«i©IBR:*d^BlWn367y^^l 20 [0032] (4) 5Efi«S*7T7f- • o-f-* 

0#IPA<*ft. C<D#±S?3Sfln3fc:7 t -f* 1 OCcZ&jg* - - 5 5--cmmrZ C4JC<fc 0 . il&tfc^&S^ccj; 

^ifiSl 1 «H/CBsB#«l 2*>6©a^3fe*aA-r S3OT^tf£fr£tt*ttilSC t*S"C*-5. 

[0025] t ©&«£-?«. m^ommssicis^x^ mi] *aw©-goBi5*fejsr*eaaaK>^D » 

^Jh©)fc»tei&g4£SAHi;fr©3feT-r V U- *«:. **fiHBr*S. 

A£U^m#15. 1 9©^jft©fc«XCffll,>fcifr{>-- [02] ^K©flfe<DHte^^T3feeSli|gCD^u 

fcttO. i!>^«.^n D n<Dii*nK:J:»5lS3Xh«:^*sg* [03] ae*©#BaiM©^n»*«s&Hr*5. 

M-stl 5 4:fc^»g5a>e>tttfJ$ftfcR»)©*fi-S|l 30 «-fa^!4HT*S. 

[0 0 2 6] HI. H2©*eaS»«R:*f(,»'C. 1 

*S3rfS8«*SS!S6©ffl^JSK:SS*JR^J5R0r« 3 33£S^S§ 

firrsci*s-c#s. C©<fc 5 {CT-SCiCCfc »JJBMitC 4 3fe-9--+*u-* 

[002 7] HI. H2©*eaS»«{C*U,»r, 8 #K*fg 

*5ftfg8. 9«. Km o tc±m^<D^mm^xm u 40 9 ftsi*s 

fc^^©(i?&i£<§g«c*ti<-ce£T-5 «t 5 tcr 4 1 0 m±mmwty r ■< * 

SftBKiJ. MltS8, 9 ^77f- • n-f 11 a^3&^jgg 
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